Role of glucose metabolism and phosphoinositide hydrolysis in glucose-induced sensitization/desensitization of insulin secretion from mouse pancreatic islets.
The role of glucose metabolism and phosphoinositide hydrolysis in glucose-induced sensitization/desensitization of insulin secretion was studied. A change in glucose concentration from 5.5 to 16.7 mM during 22-24 h of pre-exposure of mouse islets in TCM 199 culture medium (0.26 mM Ca2+) led to sensitization of glucose-induced insulin secretion. This change in islet responsiveness to glucose was not mediated by increases in glucose utilization ([5-3H]glucose conversion to 3H2O) and glucose oxidation ([U-14C]glucose oxidation to 14CO2). Glucose-induced sensitization of insulin secretion was associated with an increase in glucose-induced phosphoinositide hydrolysis, leading to a significant increase in inositol 1-monophosphate formation, but not in inositol 1,4-bisphosphate or in inositol 1,4,5-trisphosphate plus inositol 1,3,4-trisphosphate formation. Diacylglycerol, which may arise from both phosphoinositide hydrolysis and de novo from glucose metabolism, was, on the other hand, not increased during acute exposure to glucose and not changed after pre-exposure to glucose. At 16.7 mM glucose in TCM 199 medium, a change in Ca2+ concentration from 0.26 to 1.26 mM led to a reduction in glucose-induced insulin secretion. This Ca(2+)-dependent desensitization of insulin secretion in the presence of glucose was associated with a decrease in glucose-induced phosphoinositide hydrolysis, but not with a change in glucose metabolism or diacylglycerol accumulation. In conclusion, it is suggested that glucose-induced sensitization/desensitization of insulin secretion may involve changes in phosphoinositide hydrolysis, but may occur independently of concomitant changes in glucose metabolism or diacylglycerol accumulation.